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Abstract
Liquid sodium has a good heat transfer characteristic, making it a favorable material in the practical development of
heat transfer media. The demand for liquid sodium to address various energy problems, such as high-performance
storage batteries for renewable energy and high-efficiency production technologies for next generation energy saving
devices, has recently grown, with the wettability of liquid sodium being an important characteristic for developing these
innovative technologies. However, the chemical activation of liquid sodium to oxide and hydroscopic moisture is very
sensitive, requiring special equipment and know-how to ensure safe handling. Therefore, this study is designed to obtain
a basic knowledge of the wettability characteristic of liquid sodium, the wettability of low-melting alloys, and its
application to liquid sodium. Here the wettability of a low-melting alloy onto a brass substrate exhibits a repellent effect,
such that the contact angle increases with the surface roughness, yielding a specific roughness with a high contact angle.
This trend between the contact angle and surface roughness is also observed in the heat transfer from liquid sodium to
stainless steel.


















































Table 1 Theoretical surface roughness and measurement surface roughness
① ② ③ ④ ⑤
Theoretical surface roughness Rz_th μm 0．67 3．27 6．34 8．44 10．42

















表1に本研究で設定した①～⑤の理論表面粗さ Rz_th と加工後に測定した最大高さ粗さ Rz_meas を示す．理論値と
実測値との間に若干の誤差は見られるが，設定した範囲内に収まっていることがわかる．
Fig.2 Experimental setup of wettability measurements in hot water
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Table 2 Contact angle of liquid sodium to stainless steel
Surface condition Smooth surface with oxide Roughness surface with oxide
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